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S U M M A R Y
Since the beginning of 2014, the Republic of Korea has experienced a resurgence of measles cases. Among
the 220 cases conﬁrmed as measles during epidemiological weeks 1–20 (December 29, 2013 to May 17,
2014), 10 imported cases were identiﬁed. The predominant genotype was B3, which reﬂects the
circulating measles virus in adjacent countries. Even with the veriﬁcation of measles elimination in
March 2014 by the World Health Organization, recent importation has been related to international
travel. Targeted control measures have been implemented in addition to proper isolation and patient
care. A vigilant surveillance system and high levels of vaccine coverage should be maintained to sustain
the measles elimination status.
 2014 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/3.0/).
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Measles was recently documented as eliminated in the Republic
of Korea (ROK) as a result of a high-quality case-based surveillance
system and population immunity, which was achieved by a high
vaccination rate (>95.0% since 1996); this was veriﬁed using global
standards.1,2 However, measles importation and limited transmis-
sion to local areas still occur. In early 2014, the highest number of
measles cases was documented since a 2000–2001 nationwide
Korean outbreak.3 Here, we describe our interim assessment of the
current measles resurgence and recent targeted strategies.
2. Epidemiological and microbiological characteristics of
outbreaks
During 2008–2013, the annual measles incidence in the ROK
was 0.93 cases/1 000 000 people, with an average of 47.5 conﬁrmed* Corresponding author. Tel.: +82 43 719 6810; fax: +82 43 719 6859.
E-mail address: okpark8932@gmail.com (O. Park).
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1201-9712/ 2014 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).annual measles cases (range 2–107). During epidemiological
weeks 1–20 of 2014, the Korea Centers for Disease Control and
Prevention (KCDC) received reports of 220 conﬁrmed measles
cases. Imported measles cases have been reported sporadically
since January 2014, and subsequent transmission following
imported virus cases without identiﬁed index cases has occurred
in hospitalized children. In April and May, cases were reported in
schools, without obvious international travel links (Figure 1).
During epidemiological weeks 1–20, the mean age of the
220 measles cases was 11.6 years (range 3 months to 47 years)
with a bimodal distribution: one peak each for infants aged <1 year
(26.4%) and adults aged 19–29 years (17.7%; Figure 2), reﬂecting
nosocomial transmission among unvaccinated infants in children’s
hospitals and recent university outbreaks, respectively.
One hundred and eighty-four (80%) were import-associated
cases, including 24 import-linked cases (10.9%), 150 imported
virus cases (68.2%), and 10 imported cases (4.5%), of which six
occurred in Korean residents returning from international travel
and four in foreign visitors from the Philippines, Vietnam, China,
and Singapore (Figure 1). Two of these resulted in secondary cases;
one was transmitted to 22 cases associated with unvaccinatedciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
Figure 1. Numbers of measles cases by epidemiological week in the Republic of Korea between December 29, 2013 and May 17, 2014.
T.U. Yang et al. / International Journal of Infectious Diseases 33 (2015) 12–14 13infants in a children’s hospital, the other with two workplace-
related secondary cases.
Vaccination status was primarily unvaccinated (n = 96/220,
43.6%) or unknown (n = 33/220, 15.0%). Of the 76 patients aged 13–
29 years in schools and universities, 49 (64.5%) had received a two-
dose measles-containing vaccine (Figure 2). Of 105 hospitalized
children who were on the same ﬂoor or in the same zone as one
measles patient during the infectious period of the index case, only
the unvaccinated patients were infected with measles (incidence
in unvaccinated patients, 15.4%; 2/13).
Of the 210 patients with adequate information on clinical
manifestations, 144 (68.6%) satisﬁed the original clinical measles
case deﬁnition of fever, rash, and one of the 3 Cs (cough, coryza, or
conjunctivitis). More unvaccinated patients (81.3%) met the case
deﬁnition than vaccinated patients (56.1%).
Laboratory tests conﬁrmed 216 cases, identiﬁed via viral RNA
through PCR and/or positive IgM serology tests. PCR tests were
performed in 167 (/216) cases, and measles genotype information
was obtained from 91 specimens; the three genotypes identiﬁed
(B3 94.5%, D8 4.4%, and H1 1.1%) are currently circulating in
adjacent countries (e.g., the Philippines, Vietnam, and China).4Figure 2. Numbers of measles cases by immunization status and age group in the
Republic of Korea between December 29, 2013 and May 17, 2014.3. Control measures
Transmission following international measles importation,
nosocomial transmission among unvaccinated infants in children’s
hospitals, school outbreaks among vaccinees (assumed to be
related to extensive measles virus exposure), and a pocket
population have contributed to recent outbreaks in the ROK.
Targeted countermeasures, proper isolation, and patient care have
been implemented.
To prevent importation, the KCDC recommended immunization
prior to travel to measles endemic countries, via the press, mass
media, and travel agencies. To minimize local transmission,
measles-related education for primary care physicians was
conducted through medical conference presentations and leaﬂets
to increase awareness. Prompt reporting of laboratory work-up
was intensiﬁed and re-veriﬁed by a recent World Health
Organization accreditation (April 14, 2014). Vigorous contact
tracing was conducted. Vaccination was encouraged by reminder
text messages for unvaccinated people who were identiﬁed from
the data of the Administrative Registry of the Ministry of Security
and Administration and the National Immunization Registry.
4. Discussion
The rapid increase in measles cases in early 2014 in the ROK
appears to be related to recent, large outbreaks in adjacent
countries, similar to situations reported in other countries,
including the USA and Japan.4–6
Given the very low measles incidence in the ROK, newly trained
healthcare professionals are less aware of and have less experience
with measles; furthermore, the vaccine-modiﬁed clinical presen-
tation hampers clinical diagnosis.7 Also, identifying the chain of
transmission is challenging in dense urban areas. Misdiagnosed
measles cases come into prolonged, close contact with school or
work colleagues, without adequate precautions or isolation,
potentially resulting in secondary vaccine failure related with
waning immunity.8 We are preparing the application of a policy
targeted at pocket populations, deﬁned according to data from a
previous seroprevalence study and the National Immunization
Registry as adolescents and young adults born between 1994 and
T.U. Yang et al. / International Journal of Infectious Diseases 33 (2015) 12–14141996.9 Further vaccine failure investigations are also in prepara-
tion.
With the reliable National Immunization Program and high-
quality case-based surveillance system in the ROK, the measles
outbreak should soon subside. However, measles importation
constantly challenges the country’s herd immunity, emphasizing
the importance of maintaining a vigilant surveillance system and
high vaccine coverage. With this early-2014 resurgence of measles,
we have re-enforced a strategic plan for measles outbreaks, and
our experience will prevent similar situations.
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